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1.  Introduction 

This  report  documents  our  research  efforts  during  the  first  year  of  USAF  grant  F49620- 
92-J-0475.  The  objective  of  these  efforts  is  two  fold:  first,  to  characterize  the  crust  and 
upper  mantle  velocity  structure  of  the  south  Caspian  Basin  using  both  body-wave  receiver 
function  and  surface  wave  dispersion  techniques,  and  second,  to  understand  the  structural 
effects  on  regional  seismic  wave  propagation.  To  accomplish  thi^  a  network  of  6  digital 
three-component  seismic  stations  has  been  installed  in  the  former  Soviet  republics  of 
Turkmenistan  and  Azerbaijan.  Section  2  describes  the  regional  tectonic  setting  of  the  south 
Caspian  Basin.  Section  3  documents  the  seismograph  network  installation,  calibration  and 
data  processing  methods.  Section  4  discusses  the  crustal  receiver  response  and  the 
preliminary  modeling  results  of  one  station  in  the  western  Turkmenian  Lowlands.  Section  5 
describes  surface  wave  observations  for  paths  across  the  southern  Caspian  Basin. 

2.  Tectonic  Setting 

The  south  Caspian  Basin  is  an  anomalous  aseismic  depression  that  is  surrounded  by 
active  fold  and  thrust  belts  that  are  part  of  the  east-west  trending  Alpine-Himalayan  Belt. 
The  Basin  is  bounded  to  the  north  by  a  narrow  seismogenic  zone  extending  from  the 
Caucasus  Mountains  in  Azerbaijan,  through  the  Apsheron-Balkhan  Sill,  to  the  Kopet  Dag 
Mountains  of  Turkmenistan.  To  the  west  in  Azerbaijan  and  to  the  south  along  the  Iranian 
border  the  Basin  is  bounded  by  the  active  fold  and  thrust  belts  of  the  Talesh  and  Alborz 
Mountains,  respectively.  Located  to  the  east  of  the  Caspian  Sea  are  the  Turkmenian 
Lowlands  which  are  structurally  a  part  of  the  south  Caspian  Basin.  Within  the  Basin  near 
Baku  there  is  evidence  of  shallow  volcanic  activity  (Glibkin,  1971). 

Deep  seismic  sounding  (DSS)  data  collected  in  the  early  1960’s  suggests  that  the  crust 
of  the  south  Caspian  Basin  and  west  Turkmenian  Lowlands  consists  of  2  layers;  a  thick 
sedimentary  layer  (15-20  km)  with  a  P-wave  velocity  of  3. 5-4.0  km/s  which  overlies  a  12-18 
km  thick  ‘basaltic’  layer  with  a  P-wave  velocity  of  6.6-7.0  km/s  (Neprochnov  1968; 
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Rezanov  and  Chamo,  1969).  It  has  been  suggested  that  the  south  Gispian  Basin  represents  a 
section  of  ‘ocean-like  crust’  that  may  be  either  a  relic  of  an  older  Paleozoic-Triassic  ocean, 
or  alternatively  a  marginal  sea  which  developed  behind  a  Mesozoic-Paleogene  ocean 
(Berberian  and  King  1981;  Berberian  1983).  The  ‘ocean  like’  crust  hypothesis  is  supported 
by  the  observation  of  Lg  blockage  and  efficient  Sn  propagation  for  the  paths  that  cross  the 
south  Caspian  Basin  (Kadinsky-Cade  et  al.,  1981).  The  northward  movement  of  the  Iranian 
plate  with  respect  to  the  Eurasian  plate  is  causing  compressional  deformation  throughout  this 
region  (Jackson  and  McKenzie  1984).  A  focal  mechanism  analysis  of  earthquakes  that 
occurred  within  the  seismic  belts  bordering  the  Basin  suggest  that  the  crustal  shortening 
between  Iran  and  Eurasia  is  being  accommodated  primarily  along  thrust  and  strike-slip  faults 
in  the  Alborz  and  Talesh  Mountains,  and  to  a  lesser  extent,  by  northern  Caspian  continental 
crust  thrust  over  the  south  Caspian  Basin  ‘ocean-like’  crust  (Priestley  et  al.,  1994). 

3.  The  South  Caspian  Basin  Seismograph  j^etwork  (CSN) 

During  May,  June,  and  December  1993  a  network  of  6  three-component  seismograph 
stations  was  installed  in  the  former  Soviet  republics  of  Turkmenistan  and  Azerbaijan.  The 
Turkmenian  stations  are  located  near  Krasnovosdk  (KRV),  Nebit  Dag  (NBD),  Dana  Tag 
(DTA)  and  Kizyl  Atrek  (KAT)  (Figure  1).  In  Azerbaijan  the  stations  are  located  near 
Lenkoran  (LNK)  and  Baku  (BAK)  (Figure  1).  The  installation  and  ongoing  station 
maintenance  are  made  possible  by  the  logistical  support  of  Dr.  M.  Roshkov  and  Dr.  V. 
Kiseleivich,  both  of  whom  are  from  the  Institute  for  Research  in  Seismology  (IRIS)  Moscow 
Data  Center.  The  Turkmenian  stations  are  located  at  previously  existing  seismograph 
stations  and  are  operated  in  cooperation  with  Dr.  B.  Karryev  from  the  Institute  of 
Seismology  of  Turkmenistan.  The  two  Azerbaijan  stations  are  also  located  at  previously 
established  seismograph  stations  and  are  operated  in  cooperation  with  Dr.  S.  Agamirzoev 
from  the  Geophysical  Expedition  of  Azerbaijan.  The  technical  support  and  software 
available  at  the  IRIS  Equipment  Center  located  at  Lamont  Doherety  Geological  Observatory 
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Figure  1.  Map  of  the  Caspian  Sea  and  surrounding  region. 


are  equally  indispensable.  In  addition  to  the  data  from  our  seismograph  network,  this  study 
incorporates  data  from  the  IRIS  seismograph  station  near  Ashkabat,  Turkmenistan  (ABKT) 
(Figure  1). 

3.1  Instrumentation 

Data  at  each  CSN  station  is  recorded  on  a  Refraction  Technology  72a-02  data  logger 
which  is  equipped  with  either  Omega  or  GPS  timing  and  an  external  hard  disk.  Four  stations 
(KRV,  DTA,  KAT  and  LNK)  record  ground  motion  using  a  Guralp  CMG-3T  triaxial 
broadband  (BB)  feedback  seismometer.  Two  stations  (NBD  and  BAK)  have  three 
component  Teledyne  Geotech  SL-2 10/220  long  period  (15  second  free  period)  (LP) 
pendulum  seismometers.  All  six  stations  record  data  continuously.  Data  is  transferred  from 
disk  to  magnetic  tape  once  every  two  months.  The  only  significant  problems  that  have  been 
encountered  thus  far  are  seismometer  drift  and  local  power  outages.  To  correct  for  drift  we 
designed  and  installed  a  clock  based  re-centering  unit  at  each  BB  station.  This  device  issues 
a  ‘center’  command  to  the  CMG-3T  at  weekly  intervals.  Additionally,  the  LP  stations  are 
periodically  manually  re-centered. 

3.2  Station  Installation 

Station  KRV  (40.006N  52.957E  -7m)  was  installed  in  May,  near  the  city  of 
Krasnovosdk.  The  station  is  located  about  3  km  east  of  the  Caspian  Sea  along  the  western 
edge  of  the  Krasnovosdk  Plateau.  Topography  in  the  vicinity  of  the  station  is  moderate  with 
elevation  changes  up  to  100  meters.  The  seismometer  is  installed  on  a  decoupled  cement  pier 
within  a  concrete  vault  8  meters  beneath  the  surface.  This  pier  overlies  bedrock. 

Station  NBD  (39.507N  54.387E  -18m)  was  installed  in  May,  in  the  semi-arid  town  of 
Nebit  Dag.  The  station  is  approximately  80  km  east  of  the  Caspian  Sea  within  the  western 
Turkmenian  Lowlands.  Topography  throughout  the  Lowlands  is  relatively  flat  with  elevation 
changes  of  less  than  10  meters.  The  seismometer  is  installed  on  a  cement  pier  within  a  vault 
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8m  beneath  the  surface.  The  pier  is  not  de-coupled  from  the  building  and  overlies 
unconsolidated  sediments  i.e.  sand  and  clay.  Station  NBD  was  initially  installed  with  a  BB 
seismometer.  In  October,  we  replaced  the  BB  seismometer  with  three  LP  seismometers. 

Station  DTA  (39.075N  55.165E  +319m)  was  installed  in  December,  near  the  village  of 
Dana  Tag.  The  station  is  in  the  foothills  of  the  Kopet  Dag  Mountains  just  east  of  the 
Lowlands.  The  seismometer  is  installed  in  a  surface  vault  on  a  decoupled  cement  pier.  The 
pier  overlies  weathered  shale,  silt  stone  and  gravel.  In  June  1994  we  plan  to  initiate  a  second 
event  triggered  data  stream  at  50  sps. 

Station  KAT  (37.669N  54.776E  +84m)  was  installed  in  May,  near  the  village  of  Kizyl- 
Atrek.  The  station  is  1  km  north  of  the  Iranian  border  and  is  about  20  km  north  of  the 
Alborz  Mountain  front.  Topography  in  the  vicinity  of  the  station  is  minimal.  The 
seismometer  is  installed  on  a  cement  pier  within  a  vault  5  meters  beneath  the  surface.  The 
pier  is  not  decoupled  from  the  building  and  overlies  alluvium. 

Station  LNK  (38.7  ION  48.779E  -2m)  was  installed  in  June,  near  the  city  of  Lenkoran. 
The  station  is  approximately  8  km  southwest  of  Lenkoran  and  is  about  10  km  west  of  the 
Caspian  Sea.  Topography  in  the  vicinity  of  the  station  is  moderate  with  elevation  changes 
up  to  100m.  The  seismometer  is  installed  on  a  decoupled  cement  pier  within  a  surface  vault 
that  overlies  bedrock.  A  small  industrial  complex  3  km  east  of  the  station  is  a  minor  source 
of  noise. 

Station  BAK  (40.58 IN  49.987E  -27m)  was  installed  in  June,  about  40  km  north  of  Baku 
the  capital  of  Azerbaijan.  The  station  is  on  the  Apsheron  Peninsula  and  is  about  1  km  from 
the  Caspian  Sea.  Topography  in  the  vicinity  of  the  station  is  minimal.  The  seismometers  are 
installed  on  a  decoupled  cement  pier  within  a  surface  vault.  The  pier  overlif; 
unconsolidated  sands  and  sandstone.  We  plan  to  relocate  BAK  to  station  SHE  (Figure  1)  in 
June  1994  because  the  BAK  site  has  been  found  to  be  unstable  for  long  period  recording. 


3.3  Calibration 

To  determine  the  instrument  transfer  function  each  station  is  calibrated  with  a  step 
function  and  with  a  pseudo-random  binary  input.  Figure  2  shows  the  step  calibration 
response  normalized  to  a  common  network  sensitivity,  for  all  channels  at  each  station.  For 
long  periods  a  step  function  is  sufficient  to  characterize  the  instrument  response.  This  is 
because  the  power  spectral  density  of  a  step  function  decreases  as  l/co^  and  therefore,  most 
of  the  power  is  limited  to  long  periods.  The  pseudo-random  binary  input  (RB)  consists  of  a 
series  of  fixed  amplitude  step  functions  which  vary  randomly  in  duration.  The  RB  signal  has 
a  nearly  flat  power  spectral  density  of  up  to  half  the  frequency  of  the  RB  clock  rate  (Berger 
et  al.,  1979).  We  designed  one  RB  calibrator  and  three  step  calibrators  for  the  CSN.  This 
was  done  in  order  to  determine  the  instrument  response  to  an  accuracy  of  1  percent  in 
amplitude  and  1°  in  phase.  Step  calibrations  have  been  routinely  performed  since  station 
installation  and  the  RB  calibrations  will  be  performed  in  June  1994. 

3.4  Data  Processing 

Data  processing  and  data  archival  can  be  briefly  broken  down  into  three  basic 
components.  First,  all  CSN  station  raw  data  files  are  permanently  archived  to  tape.  The 
amount  of  data,  depending  on  station  ‘uptime’  can  exceed  2  Giga  bytes  for  every  two 
months  of  continuous  recording.  Second,  the  data  is  converted  into  SEGY  format  and 
plotted  per  Julian  day.  Individual  events  are  identified  with  respect  to  the  Preliminary 
Determination  of  Epicenter  (PDE)  and  Quick  Epicentral  Determination  (QED)  Bulletins  and 
then  merged  into  continuous  event  record  files.  Third,  the  data  is  converted  into  SAC  format 
(Tapley  and  Tull,  1991)  and  event  file  headers  are  updated  with  the  appropriate  source  and 
station  information.  Figure  3  shows  the  first  minute  of  a  teleseismic  event  recorded  at  the 
Turkmenian  Lowland  station  NBD.  This  event  is  typical  of  those  teleseismic  events 
discussed  in  the  receiver  function  section  of  this  report.  A  number  of  local  and  regional 
events  have  also  been  recorded  that  are  not  identified  in  either  the  PDE  or  QED.  Listed  in 
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Figure  2.  The  response  due  to  an  input  step  in  voltage  for  all  Guralp  CMG-3T 
broadband  (BB)  channels  and  all  Teledyne  Geotech  SL-2 10/220  long  period  (LP) 
channels  normalized  to  a  common  network  sensivitity. 
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Figure  3.  First  minute  of  a  typical  teleseism  recorded  at  CSN  station  NBD, 
with  a  backazimuth  of  41.3  and  an  epicentral  distance  of  67.6  degrees. 


Table  1  are  all  events  processed  from  onset  of  the  experiment  through  December  1993.  In 
reference  to  Table  1,  the  right  hand  column  indicates  if  the  event  was  recorded  at  that  station 
(l=yes,  0=no).  The  numbering  of  each  station  is  as  follows;  KRV=1;  NBD=2;  KAT=3; 
LNK=4;  and  BAK=5. 

4.  Receiver  Function  Analysis 

In  the  first  30  seconds  following  the  direct  P-wave,  multiply  reflected  and  converted 
phases  are  generated  by  the  interaction  of  the  incoming  direct  P-wave  and  the  receiver 
structure  beneath  the  recording  station.  The  source  equalization  method  of  (Langston  1979; 
Ammon  1991)  is  used  to  isolate  the  converted  shear  phases  (P-SV)  which  are  primarily 
recorded  on  the  horizontal  components  of  ground  motion.  The  resulting  source  equalized 
radial  and  tangential  component  time  series  are  called  receiver  functions.  Receiver  functions 
obtained  from  events  with  a  common  azimuth  and  epicentral  distance  are  stacked  to  improve 
the  signal  to  noise  ratio.  The  variance  of  the  stacked  data  represents  a  measure  of  coherence 
of  individual  phases.  Individual  or  stacked  radial  component  receiver  functions  are  then 
used  to  estimate  the  receiver  structure  with  models  composed  of  either  vertically 
heterogeneous  and  laterally  homogeneous  horizontal  layers,  or  two-dimensional  models 
composed  of  planer  dipping  layers.  For  a  one-dimensional  model  the  radial  receiver 
function  is  composed  of  P-SV  energy  that  propagates  within  the  vertical  plane  between  the 
source  and  receiver  while  the  tangential  receiver  function  is  zero. 

For  a  plane  P-wave  incident  at  the  base  of  a  dipping  layer,  P-SV  energy  is  coupled  with 
SH,  therefore,  the  tangential  component  is  non-zero.  Two  key  indicators  of  a  planer  dipping 
structure  beneath  a  recording  station  are:  (1)  a  systematic  polarity  variation  of  scattered 
energy  on  the  tangential  response  as  a  function  of  azimuth;  and  (2),  a  moveout  with  respect 
to  the  direct  P-wave,  of  multiply  reflected  and  converted  phases  as  a  function  of  the  incident 
P-wave  azimuth  to  the  dipping  layer  (Langston  1977).  Observations  of  these  effects  at  other 
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seismograph  stations  are  discussed  in  Owens  and  Crosson  (1988)  and  in  Mangino  and  Ebel 
(1991). 

In  receiver  function  modeling  a  primary  concern  is  the  contamination  of  the  radial 
receiver  function  with  scattered  energy.  Contamination  can  be  estimated  by  analysis  of  the 
tangential  receiver  function.  By  varying  the  width  of  the  Gaussian  filter  in  the  source 
equalization  procedure,  all,  or  part  of  the  bandwidth  available  can  be  examined.  In  some 
cases,  lower  frequency  receiver  functions  are  simpler  than  their  higher  frequency 
counterparts  and  are  potentially  less-biased  by  small  scale  (relative  to  wavelength)  lateral 
heterogeneity. 

4.1  The  Response  at  CSN  station  NBD 

Figure  4  shows  the  NBD  radial  and  tangential  (0.01-0.5  Hz)  receiver  functions  as  a 
function  of  backazimuth.  The  large  amplitude  arrivals  present  on  the  NBD  radial  response 
indicate  the  receiver  structure  beneath  NBD  contains  prominent  velocity  contrasts.  In 
comparison  with  the  radial,  motion  on  the  tangential  is  low  for  the  north-easterly 
backazimuths.  This  is  consistent  with,  but  not  necessarily  limited  to,  the  response  of  one¬ 
dimensional  model.  The  difference  between  the  radial  and  tangential  response  as  a  function 
of  azimuth  suggests  some  lateral  heterogeneity.  As  backazimuth  increases  to  more  easterly 
approaches,  motion  on  the  tangential  component  between  12-14  seconds  increases  and 
eventually  exceeds  the  amplitude  of  the  radial  response.  As  more  data  is  collected  a 
complete  picture  may  emerge  for  station  NBD.  For  the  present  analysis,  the  41° 
backazimuth  two  event  stack  is  examined  in  detail  below. 

The  DSS  modeling  results  given  in  Rezanov  and  Chamo  (1969)  are  used  for  preliminary 
comparison  to  the  NBD  response.  Figure  5  shows  the  Rezanov  and  Chamo  (1969)  velocity 
model  for  the  western  Turkmenian  Lowlands  and  the  corresponding  synthetic  receiver 
function  determined  from  this  model  compared  to  the  NBD  data.  Agreement  is  poor 
between  the  DSS  model  synthetic  receiver  function  and  the  NBD  data. 
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Figure  4.  Staiion  NBD  Radial  (left)  and  Tangential  (right)  receiver 
functions  clockwise  from  north  about  the  station,  relative  amplitudes 
are  preserved.  The  number  of  events  stacked,  epicentral  distance  and 
backazimuth  is  indicated  to  the  left  of  each  trace  pair. 


A 


I _ ^ ^ ^ ^ _ J 

0  10  20  00 

Seconds 


Vp  in  Km/s 


6  8 


D 

n 

73 

5- 


3' 

3 


Figure  5.  Comparison  between  the  DSS  results  of  Rezanov  and  Chamo  (1969) 
for  the  Turkmenian  Lowlands  (right)  and  model  synthetic  receiver  function  (left) 
with  the  NBD  stacked  data. 


To  determine  the  crustal  structure  beneath  station  NBD  the  time  domain  inversion 
procedure  of  Ammon  et  al.  (1990)  is  employed.  The  NBD  stacked  data  is  linearized  in  a 
Taylor  series  about  the  starting  model,  obtained  from  forward  modeling.  Each  model  layer 
is  perturbed  and  a  waveform  derivative  is  determined  for  each  perturbation.  The  L2  norm 
between  the  model  synthetic  receiver  function  and  the  observed  data,  with  a  side  constraint 
of  model  smoothness,  is  then  minimized.  A  Poisson’s  ratio  of  0.25  is  used  to  relate  P-  to  S- 
wave  velocity.  The  resulting  solution  model  synthetics  that  do  not  Ht  the  most  coherent 
phases  in  the  data  are  discarded,  and  the  remaining  solution  models  represent  the  crustal 
structure  beneath  the  station.  It  is  important  to  recognize  at  this  point  a  limitation  of  this 
technique’s  inability  to  constrain  absolute  depth-to*interface  velocity.  Herein  lies  the 
importance  of  apriori  information  which  can  be  used  to  select  a  model  or  ‘family’  of  mode’ 
if  a  range  solution  models  exist. 

4.2  NBD  Modeling  Results 

Figure  6  shows  the  inversion  results  for  the  NBD  2  event  stack.  The  most  important 
model  features  are  a  strong  positive  gradient  from  the  surface  to  4  km  depth,  a  3-4  km  thick 
high  velocity  layer,  and  a  prominent  decrease  in  velocity  between  8-9  km  depth.  Between 
10  to  20  km  depth,  the  ‘mid-crust’  average  velocity  is  between  5.8-6.2  km/s.  At  a  depth  of 
20-24  km,  velocity  increases  to  6.8-7.2  km/s,  and  has  a  positive  gradient  through  the  ‘lower 
crust’  to  a  depth  of  34  km,  where  velocity  jumps  by  0.5  km/s  to  8.0-8. 1  km/s. 

The  most  prominent  and  suspect  model  feature  is  the  4  km  thick  high  velocity  layer  in 
the  upper  crust.  This  ‘layer’  is  the  most  signiHcant  contributor  to  the  large  amplitude 
arrivals  in  the  first  10  seconds  of  data.  The  broad  direct  arrival  is  matched  with  Ps 
conversions  from  the  top  of  the  positive  gradient  in  layers  1-4.  The  large  negative  motion 
between  2-3  seconds  are  fit  with  reverse  polarity  Ps  conversions  from  the  base  of  the  shallow 
high  velocity  layer.  First  order  multiples  from  the  top  and  bottom  of  this  ‘layer’  also 
contribute  to  the  response.  Direct  comparison  of  the  radial  and  tangential  response  (Figure 
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Figure  6.  Inversion  results  for  station  NBD  triglit)  and  the  model  synthetic 
receiver  functions  (lower  left)  compared  to  the  stacked  data  (upper  left). 


Depth  in  Km 


5)  indicate  the  shear  wave  energy  is  predominately  confined  within  the  vertical  plane. 
Therefore,  it  is  difficult  to  attribute  this  model  feature  to  an  artifact  of  scattering. 
Speculation  on  the  significance  of  this  ‘layer’  within  a  relatively  simple  crustal  structure  is 
premature  until  more  data  is  recorded  at  station  NBD,  and  the  adjacent  stations  KRV  and 
DTA  are  modeled  in  detail. 

5.  Surface  Wave  Observations 

Figure  7  shows  vertical  component  seismograms  from  a  mid- Atlantic  ridge  earthquake 
that  were  recorded  at  stations  LNK  and  KRV.  These  stations  lie  on  almost  the  same  great 
circle  path  from  the  epicenter  and  both  stations  have  identical  instrumentation.  Previous 
analysis  of  short-period  seismograms  has  shown  that  the  higher  frequency  (0.5-2.0  Hz) 
crustal  phase  Lg  is  not  observed  for  paths  that  cross  the  south  Caspian  Basin  (Kadinsky- 
Cade  et  al.,  1981).  Figure  7  shows  that  both  the  shorter  period  and  longer  period  surface 
wave  train  is  strongly  attenuated  or  scattered  across  the  south  Caspian  Basin. 
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Figure  7.  Vertical  component  seismograms  from  a  Mid- Atlantic  Ridge  earthquake 
(Ms=5.9)  recorded  at  station  LNK  (top)  and  KRV  (bottom). 
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Table  1 


1993  Caspian  Network  Data:  Julian  Days  143->344 


Date 

Origin 

Time(UTC)  Lat 

Lon 

Z 

Mb 

Ms 

Event  Location 

sta 

12345 

143 

MAY 

23 

161831 

46.535 

153.218 

33 

5.0 

KURIL  ISLANDS 

01100 

144 

MAY 

24 

235121 

-23.612 

-66.869 

239 

6.2 

JUJUY  PROVINCE,  ARGENTINA. 

11100 

145 

MAY 

25 

231643 

55.086 

-160.421 

33 

6.2 

5.8 

ALASKA  PENINSULA. 

11100 

148 

MAY 

28 

155527 

55.880 

-155.199 

33 

5.0 

4.9 

SOUTB  OF  ALASKA 

11100 

149 

MAY 

29 

065013 

19.104 

-26.499 

10 

5.8 

6.1 

NORTH  ATLANTIC  OCEAN 

11100 

150 

MAY 

30 

170851 

1.549 

127.180 

56 

5.9 

5.2 

HALMABERA,  INDONESIA 

11110 

150 

MAY 

30 

223359 

-0.578 

124.184 

33 

5.6 

5.2 

SOUTHERN  MOLUCCA  SEA 

11110 

151 

MAY 

31 

083421 

--2.455 

174.681 

10 

4.9 

5.1 

ROSS  SEA 

11110 

152 

JUN 

1 

094530 

34.661 

26.548 

33 

5.0 

CRETE 

11100 

152 

JUN 

1 

155347 

-45.650 

-77,110 

33 

5.1 

5.4 

OFF  COAST  OF  SOUTHERN  CHILE 

11100 

153 

JUN 

2 

030016 

-46.276 

33.428 

10 

5.2 

5.6 

PRINCE  EDWARD  ISL 

11100 

153 

JUN 

2 

082720 

51.523 

-178.727 

48 

5.6 

5.4 

ANDREANOF  ISL  ALEUTIANS 

11100 

154 

JUN 

3 

201624 

9.538 

126.601 

33 

5.0 

4.9 

MINDANAO,  PHILIPPINE  ISLANDS 

11100 

155 

JUN 

4 

030637 

11.908 

142.446 

39 

5.5 

5.4 

SOUTH  OF  MARIANA  ISLANDS 

11100 

155 

JUN 

4 

104937 

3.840 

128.373 

53 

5.8 

5.8 

NORTH  OF  EAL.MAHERA,  INDONESIA. 

11100 

157 

JUN 

6 

132324 

15.893 

146.526 

33 

5.9 

6.6 

MARIANA  ISLANDS. 

11100 

158 

JUN 

7 

074935 

26.006 

141.579 

33 

5.4 

5.2 

NEAR  EAST  COAST  OF  HONSHU,  JAPAN 

11100 

158 

JUN 

7 

131442 

35.299 

141,677 

44 

5.2 

4.8 

NEAR  EAST  COAST  OF  HONSHU,  JAPAN 

11100 

159 

JUN 

8 

130334 

51.243 

157.806 

51 

6.5 

7.2 

NEAR  EAST  COAST  OF  KA.XCHATKA. 

11100 

159 

JUN 

8 

231741 

-31.452 

-68.987 

113 

6.4 

SAN  JUAN  PROVINCE,  ARGENTINA, 

11100 

160 

JUN 

9 

173336 

24.786 

53,246 

33 

4.8 

NORTHERN  IRAN 

11100 

161 

JUN 

10 

120457 

50.929 

159.521 

33 

5,5 

5.0 

EAST  OF  KURIL  ISLANDS 

11100 

163 

JUN 

12 

054524 

-11.082 

162.937 

33 

5.4 

6.0 

SOLOMON  ISLANDS 

11100 

163 

JUN 

12 

182645 

-4.432 

135.071 

33 

5.9 

6.2 

IRIAN  JAYA  REGION,  INDONESIA. 

11100 

163 

JUN 

12 

203326 

51.256 

157.744 

49 

6.0 

5.8 

NEAR  EAST  COAST  OF  KA.MCKATKA . 

11100 

164 

JUN 

13 

232640 

29.339 

20.621 

20 

5.2 

GREECE-ALHANIA  BORDER  REGION 

11100 

165 

JUN 

14 

073018 

35.710 

78.459 

33 

5.0 

4.5 

EASTERN  KASHMIR 

11100 

165 

JUN 

14 

195942 

29.374 

33.203 

33 

4.9 

TURKEY. 

11100 

166 

JUN 

15 

044256 

34.857 

141.715 

42 

5.1 

5.2 

OFF  EAST  COAST  OF  HONSHU,  JAPAN 

11100 

166 

JUN 

15 

231226 

35.718 

77.560 

33 

4.9 

EASTERN  KAS.HKIR 

11100 

168 

JUN 

17 

204446 

36.507 

71.337 

33 

5.2 

AFGHANISTAN-TAJIKISTAlv’  BORD  REG. 

11000 

169 

JUN 

18 

115251 

-29.392 

-176.742 

21 

6.2 

6.6 

KERKADEC  ISL 

11000 

169 

JUN 

18 

175748 

-28.537 

-176.848 

20 

5.9 

6.7 

KERMADEC  ISL 

11000 

170 

JUN 

19 

122330 

10.174 

-1C3.647 

10 

5.2 

5.3 

OFF  MEXICO 

11000 

170 

JUN 

19 

170156 

36.551 

54.860 

33 

4.5 

NORTHERN  IRAN 

11000 

171 

JUN 

20 

020925 

-6.269 

130.165 

157 

5.3 

BANDA  SEA 

11000 

171 

JUN 

20 

172638 

-7.045 

155.693 

105 

5.3 

SOLOMON  ISLANDS 

11000 

173 

JUN 

22 

123347 

64.729 

-17.340 

10 

5.2 

4.8 

ICELAND 

11000 

173 

JUN 

22 

163244 

30.254 

50.855 

33 

5.6 

4.8 

NORTHERN  I?AN. 

11000 

174 

JUN 

23 

112918 

-60.630 

-56.460 

10 

5.7 

5.3 

SOUTH  S.HETLAND  ISLANDS 

11000 

175 

JUN 

24 

001519 

20.054 

121.459 

33 

5.1 

4.7 

PHILIPPINE  ISLANDS  REGION 

11000 

186 

JUL 

5 

005241 

-24.891 

-112.554 

10 

5.3 

5.5 

EASTER  ISLAND  REGION. 

00010 

186 

JUL 

5 

065409 

8.543 

-102.887 

10 

4.9 

5.1 

OFF  COAST  OF  MEXICO 

00010 

187 

JUL 

6 

025302 

-24.709 

-112.019 

10 

5.5 

6.0 

EASTER  ISLAND  REGION. 

00010 

188 

JUL 

7 

111053 

27.807 

128.058 

43 

5.0 

4.9 

RYUKYU  ISLANDS 

10010 

188 

JUL 

7 

204910 

51.102 

159.532 

33 

5.2 

4.6 

OFF  EAST  COAST  OF  KAMCHATKA 

10010 

189 

JUL 

8 

182218 

-20.713 

172.244 

33 

5.5 

6.0 

VANUATU  ISLAiroS  REGION. 

10110 

189 

JUL 

8 

104625 

51.154 

159.249 

33 

5.2 

5.1 

OFF  EAST  COAST  OF  KAMCHATKA 

10010 

190 

JUL 

9 

102923 

28.415 

55.190 

33 

5.2 

4.6 

SOUTHERN  IPAN 

10110 

190 

JUL 

9 

153755 

-19.683 

-177.604 

412 

5.8 

FIJI  ISLAICDS  REGION. 

10110 

16 


Table  1  (continued) 


Date 

Origin 

Tiine(UTC)  Lat 

Lon 

Z 

Mb 

Ms 

Event  Location 

sta 

12345 

192 

JUL 

11 

133619 

-25.351 

-70.177 

33 

6.2 

6.0 

NORTHERN  CHILE 

10100 

192 

JUL 

11 

174809 

47.590 

154.182 

21 

5.7 

5.3 

KURIL  ISL 

10100 

193 

JUL 

12 

050531 

72.178 

1.097 

10 

5.1 

4.9 

NORWEGIAN  SEA 

10100 

193 

JUL 

12 

131711 

42.841 

139.248 

17 

6.7 

7.6 

HOKKAIDO 

10100 

194 

JUL 

13 

083555 

-3.228 

145.591 

33 

5.1 

5.7 

NEAR  N  COAST  OF  NEK  GUINEA,  PNG. 

10100 

194 

JUL 

13 

142254 

37.400 

55.550 

33 

4.6 

TURKMEN I STAN- IRAN  BDR 

10100 

195 

JUL 

14 

123151 

38.401 

21.721 

33 

5.2 

5.4 

GREECE. 

10100 

195 

JUL 

14 

173836 

43.184 

139.233 

33 

5.5 

4.5 

EASTERN  SEA  OF  JAPAN 

10100 

196 

JUL 

15 

005113 

46.671 

152.580 

33 

5.7 

4.7 

KURIL  ISLANDS 

10100 

196 

JUL 

15 

193739 

42.657 

139.008 

33 

5.3 

4.4 

HOKKAIDO,  JAPAN  REGION. 

10100 

198 

JUL 

17 

094635 

28.001 

99.691 

33 

5.4 

4.7 

YUNNAN,  CHINA. 

10100 

200 

JUL 

19 

191840 

43.098 

139.126 

33 

5.0 

4.6 

EASTERN  SEA  OF  JAPAN 

10100 

202 

JUL 

21 

220633 

13.360 

-90.874 

33 

5.0 

5.2 

NEAR  COAST  OF  GUATEMALA 

10100 

•203 

JUL 

22 

045707 

6.498 

-71.226 

19 

6.0 

5.9 

NORTHERN  COLOMBIA. 

10100 

203 

JUL 

22 

121536 

21.796 

144.229 

127 

5.5 

MARIANA  ISLANDS  REGION. 

10100 

204 

JUL 

23 

115008 

36.418 

70.442 

287 

5.1 

HINDU  KUSH  REGION,  AFGHANISTAN. 

10100 

205 

JUL 

24 

020200 

5.071 

127.678 

150 

5.5 

PHILIPPINE  ISLANDS  REGION 

10100 

205 

JUL 

24 

102656 

51.518 

-176.854 

33 

5.1 

4.2 

ANDREANOF  ISLANDS,  ALEUTIAN  IS. 

10100 

207 

JUL 

26 

100419 

2.983 

125.735 

100 

5.0 

TALAUD  ISL,  INDONESIA 

10100 

208 

JUL 

27 

194450 

34.447 

141.628 

33 

5.1 

4.8 

OFF  EAST  COAST  OF  HONSHU,  JAPAN 

00100 

209 

JUL 

28 

171640 

46.411 

150.895 

86 

5.2 

KURIL  ISLANDS 

00100 

209 

JUL 

28 

180749 

-5.588 

154.103 

33 

5.4 

6.0 

SOLOMON  ISLANDS 

00100 

211 

JUL 

30 

233408 

28.606 

34.657 

10 

4.8 

EGYPT 

00100 

212 

JUL 

31 

231320 

56.105 

112.484 

33 

4.7 

LAKE  BAYKAL  REGION,  RUSSIA 

00100 

213 

AUG 

1 

002040 

15.581 

31.918 

10 

5.2 

5.2 

SUDAN. 

00100 

213 

AUG 

1 

193229 

17.419 

-65.695 

33 

5.0 

4.4 

PUERTO  RICO  REGION. 

00100 

214 

AUG 

2 

031321 

30.844 

131.447 

33 

5.5 

5.2 

KYUSHU,  JAPAN 

00100 

214 

AUG 

2 

164818 

36.993 

71.388 

150 

4.6 

AFGHANI STAN-TAJIKISTAN  BORD  REG. 

00100 

215 

AUG 

3 

072000 

51.382 

-130.521 

10 

5.5 

5.9 

QUEEN  CHAPXOTTE  ISLANDS  REGION. 

00100 

215 

AUG 

3 

124304 

28.634 

34.719 

10 

6.1 

5.7 

EGYPT. 

00110 

215 

AUG 

3 

125405 

28.200 

34.570 

10 

5.2 

EGYPT 

00110 

215 

AUG 

3 

163320 

28.650 

34.726 

10 

5.7 

5.1 

EGYPT. 

00110 

216 

AUG 

4 

113118 

-1.604 

99.689 

33 

6.1 

6.4 

SOUTHERN  SUKATERA,  INDONESIA. 

00110 

217 

AUG 

5 

070533 

72.369 

1.809 

10 

4.7 

4.5 

NORWEGIAN  SEA 

00110 

217 

AUG 

5 

230511 

3.717 

127.526 

33 

4.8 

3.9 

TALAUD  ISLANDS,  INDOICESIA 

00110 

219 

AUG 

7 

000037 

26.528 

125.612 

158 

6.0 

NORTHEAST  OF  TAIWAN. 

00110 

219 

AUG 

7 

175327 

-23.904 

179.793 

560 

6.0 

SOUTH  OF  FIJI  ISLANDS. 

00010 

219 

AUG 

7 

194244 

41.950 

139.863 

33 

6.1 

5.9 

HOKKAIDO,  JAPAN  REGION. 

00010 

220 

AUG 

8 

200315 

13.469 

145.604 

60 

5.3 

5.8 

MARIANA  ISLANDS. 

00110 

220 

AUG 

8 

224145 

38.677 

70.647 

33 

5.0 

4.7 

AFGEANISTAN-TAJIKISTAN  BORD  REG. 

OOllC 

220 

AUG 

8 

003109 

0.855 

120.403 

62 

5.4 

4.9 

KINAHASSA  PENINSULA,  SULAWESI 

00010 

220 

AUG 

8 

083425 

12.971 

144.744 

61 

7.0 

8.0 

SOUTH  OF  MARIANA  ISLANDS. 

00010 

221 

AUG 

9 

060502 

28.613 

34.762 

10 

4.9 

Egypt 

00110 

221 

AUG 

9 

091516 

13.415 

145.610 

60 

5.3 

5.5 

MARIANA  ISLANDS 

00110 

221 

AUG 

9 

113833 

36.395 

70.707 

230 

5.8 

HINDU  KUSH  REGION,  AFGH7VNISTAN 

00110 

221 

AUG 

9 

124250 

36.348 

70.840 

233 

6.3 

HINDU  KUSH  REGION,  AFGHANISTAN. 

01100 

222 

AUG 

10 

005154 

-45.205 

166.929 

33 

7.1 

OFF  W.  COAST  OF  S.  ISLAND,  N.Z. 

11100 

222 

AUG 

10 

055821 

40.154 

22.991 

10 

4.6 

GREECE 

11100 

222 

AUG 

10 

094639 

-38.418 

177.439 

33 

5.8 

6.0 

NORTH  ISLAI3,  NEW  ZEALAND. 

11100 

17 


Table  1  (continued) 


Date 

Origin 

Time (UTC)  Lat 

Lon 

Z 

Mb 

Ms 

Event  Location 

sta 

12345 

222 

AUG 

10 

193621 

82.993 

-28.130 

10 

5.4 

4.9 

NEAR  NORTH  COAST  OF  GREENLAND 

11100 

223 

AUG 

11 

141742 

13.122 

145.626 

60 

5.9 

6.2 

MARIANA  ISLANDS. 

11100 

224 

AUG 

12 

094811 

48.264 

154.641 

35 

4.7 

KURIL  ISLS 

11100 

225 

AUG 

13 

110221 

-35.971 

178.496 

108 

5.7 

OFF  E.  COAST  OF  N.  ISLAND,  N.Z. 

11100 

226 

AUG 

14 

035239 

37.660 

70.950 

33 

4.8 

AFGHANISTAN-TAJIKISTAN  BORD  REG. 

11100 

226 

AUG 

14 

143003 

25.422 

101.373 

33 

4.8 

4.7 

YUNNAN,  CHINA 

11100 

227 

AUG 

15 

031021 

0.923 

-25.866 

15 

5.3 

5.3 

CENTRAL  MID-ATLANTIC  RIDGE 

11100 

228 

AUG 

16 

043350 

12.988 

144.949 

33 

5.7 

6.0 

SOUTH  OF  MARIANA  ISLANDS. 

11100 

231 

AUG 

19 

080323 

13.251 

145.452 

60 

5.5 

MARIANA  ISLANDS. 

11000 

231 

AUG 

19 

152142 

7.168 

126.808 

70 

5.4 

MINDANAO,  PHILIPPINE  ISLANDS 

11000 

231 

AUG 

19 

215205 

7.150 

126.796 

33 

5.2 

4.4 

MINDANAO,  PHILIPPINE  ISLANDS 

11000 

232 

AUG 

20 

050652 

-6.025 

142.699 

10 

5.9 

6.2 

NEK  GUINEA,  PAPUA  NEK  GUINEA. 

11000 

235 

AUG 

23 

052144 

29.955 

67.888 

33 

4.9 

PAKISTAN 

11000 

236 

AUG 

24 

174731 

20.737 

71.494 

33 

5.0 

SOUTHERN  INDIA. 

11000 

237 

AUG 

25 

052531 

-44.875 

-79.944 

10 

5.4 

5.4 

OFF  COAST  OF  SOUTHERN  CHILE. 

11000 

238 

AUG 

26 

013000 

-35.906 

178.301 

33 

5.4 

5.4 

OFF  E.  COAST  OF  N.  ISLAND,  N.Z. 

11000 

238 

AUG 

26 

100356 

36.738 

28.193 

33 

5.2 

DODECANESE  ISLANDS 

11000 

238 

AUG 

26 

213233 

45.699 

26.634 

143 

5.1 

ROMANIA . 

11000 

240 

AUG 

28 

201444 

6.515 

94.704 

121 

5.8 

NICOBAR  ISLANDS,  INDIA 

11000 

241 

AUG 

29 

095755 

-6.998 

129.577 

150 

5.6 

BANDA  SEA 

11000 

243 

AUG 

31 

065531 

41.855 

49.523 

70 

5.5 

CASPIAN  SEA. 

11000 

244 

SEP 

1 

004122 

31.776 

141.726 

33 

5.5 

5.7 

SOUTH  OF  HONSHU,  JAPAN. 

11000 

244 

SEP 

1 

114833 

-4.303 

102.648 

32 

5.8 

5.2 

SOUTHERN  SUMATERA,  INDONESIA. 

11000 

244 

SEP 

1 

140319 

2.952 

96.188 

33 

5.9 

6.3 

NORTHERN  SUMATERA,  INDONESIA. 

11000 

246 

SEP 

3 

C31603 

14.365 

-92.669 

33 

5.4 

5.1 

NEAR  COAST  OF  CHIAPAS,  MEXICO 

11000 

246 

SEP 

3 

123502 

14.627 

-92.865 

33 

5.8 

6.7 

NEAR  COAST  OF  CHIAPAS,  MEXICO. 

11000 

247 

SEP 

4 

113839 

36.401 

70.872 

200 

6.0 

HINDU  KUSH  REGION,  AFGHANISTAN. 

11000 

247 

SEP 

4 

213933 

-9.672 

122.514 

33 

5.8 

5.8 

SAVU  SEA. 

11000 

249 

SEP 

6 

035558 

-4.654 

153.253 

33 

6.0 

6.6 

NEK  IRELAND  REGION,  P.N.G. 

11000 

250 

SEP 

7 

024854 

-31.558 

-179.494 

33 

5.7 

6.5 

KERMADEC  ISLANDS  REGION. 

11000 

251 

SEP 

8 

113838 

30.177 

52.107 

25 

4.9 

4.3 

Northern  Iran 

11010 

251 

SEP 

8 

155438 

40.120 

52.180 

33 

4.5 

TURK.MENISTAN 

11010 

253 

SEP 

10 

150439 

39.135 

144.369 

33 

4.6 

OFF  EAST  COAST  OF  HONSHU,  JA.P.iN 

11010 

253 

SEP 

10 

172806 

14.548 

-92.832 

33 

5.5 

5.3 

NEAR  COAST  OF  CHIAPAS,  MEXICO. 

11010 

253 

SEP 

10 

191254 

14.713 

-92.781 

34 

6.3 

7.2 

NEAR  COAST  OF  CHIAPAS,  MEXICO. 

11010 

254 

SEP 

11 

045532 

42.060 

142.541 

53 

5.5 

HOKKAIDO,  JAPAN  REGION. 

11010 

254 

SEP 

11 

173645 

20.054 

121.465 

33 

5.3 

5.2 

PHILIPPINE  ISLANDS  REGION 

10010 

255 

SEP 

12 

032239 

13.819 

-90.628 

69 

5.6 

NEAR  COAST  OF  GUATEMALA. 

00010 

255 

SEP 

12 

082235 

-29.437 

-177.291 

33 

5.5 

5.7 

KERMADEC  ISLANDS,  NEK  ZEALAND. 

00010 

256 

SEP 

13 

015300 

40.330 

35.269 

10 

3.7 

TURKEY. 

00010 

256 

SEP 

13 

052208 

-6.135 

149.866 

38 

5.3 

5.6 

NEW  BRITAIN  REGION,  P.N.G. 

00010 

256 

SEP 

13 

123753 

-29.502 

-177.275 

33 

5.8 

6.1 

KERMADEC  ISLANDS,  NEK  ZEALAND. 

00010 

259 

SEP 

16 

005927 

44.499 

149.052 

39 

5.7 

5.0 

KURIL  ISLANDS 

10010 

261 

SEP 

18 

002746 

1.630 

126.717 

33 

5.4 

5.2 

NORTHERN  MOLUCCA  SEA 

11110 

261 

SEP 

18 

050227 

36.380 

71.645 

117 

6.2 

AFGHANISTAN-TAJIKISTAJJ  BORD  REG. 

11110 

262 

SEP 

19 

041834 

-60.053 

-26.826 

33 

5.4 

5.3 

SOUTH  SANDWICH  ISLANDS  REGION 

11010 

262 

SEP 

19 

141059 

14.545 

-93.284 

33 

5.8 

6.3 

NEAR  COAST  OF  CHIAPAS,  MEXICO. 

11010 

263 

SEP 

20 

101742 

0.760 

-29.480 

10 

5.8 

5.9 

CENTRAL  MID-ATLANTIC  RIDGE. 

11010 

264 

SEP 

21 

032855 

42.307 

-122.005 

11 

5.7 

5.8 

OREGON. 

11010 

18 


Table  1  (continued) 


Date 

Origin 

Time (UTC)  Lat 

Lon 

Z 

Mb 

Ms 

Event  Location 

sta 

12345 

264 

SEP 

21 

185308 

-4.621 

-105.832 

10 

5.1 

5.2 

CEN  EAST  PACIFIC  RISE  (  ethopia 

11010 

265 

SEP 

22 

123706 

-6.483 

154.857 

50 

6.0 

6.0 

SOLOMON  ISLANDS. 

11010 

266 

SEP 

23 

200401 

78.333 

5.632 

10 

4.7 

4.6 

SVALBARD  REGION 

11010 

268 

SEP 

25 

044419 

38.301 

73.169 

100 

4.5 

TAJIKISTAN-XINJIANG  BORDER  REG. 

11010 

269 

SEP 

26 

033118 

10.359 

137.996 

33 

5.9 

6.0 

WESTERN  CAROLINE  ISLAlxTlS. 

11010 

269 

SEP 

26 

115552 

13.560 

145.500 

33 

5.7 

5.5 

MARIANA  ISLANDS. 

11010 

270 

SEP 

27 

044355 

30,745 

132.153 

39 

5.5 

5.2 

SOUTHEAST  OF  SHIKOKU,  JAPAN 

11010 

270 

SEP 

27 

133733 

-53.674 

-51.984 

33 

6.0 

6.4 

SOUTH  ATLANTIC  OCEAN. 

11010 

271 

SEP 

28 

015211 

39.756 

20.509 

10 

3.8 

GREECE-ALBANIA  BORDER  .REGION.  ML 

11010 

272 

SEP 

29 

111604 

0.527 

121.626 

109 

5.9 

5.7 

MINAHASSA  PENINSULA,  SULAWESI. 

11000 

272 

SEP 

29 

141801 

36.350 

70.850 

192 

4.7 

HINDU  KUSH  REGION,  AFGHANISTAN 

11000 

272 

SEP 

29 

182621 

-42.534 

-16.337 

10 

5.8 

5.9 

SOUTHERN  MID-ATLANTIC  RIDGE 

11000 

272 

SEP 

29 

222548 

18.063 

76.444 

6 

6.3 

6.3 

SOUTHERN  INDIA. 

11000 

273 

SEP 

30 

170447 

11.833 

92.556 

33 

5.4 

5.1 

ANDAMAN  ISLANDS,  INDIA 

11000 

273 

SEP 

30 

182754 

15.666 

-94.681 

33 

5.7 

6.3 

NEAR  COAST  OF  OAXACA,  I-EXICO. 

11000 

274 

OCT 

1 

035933 

36.606 

24.044 

88 

4.9 

SOUTHERN  GREECE 

11000 

275 

OCT 

2 

084235 

38.165 

88.640 

33 

6.2 

6.3 

SOUTHERN  XINJIANG,  CHINA 

10000 

275 

OCT 

2 

155404 

. 37.511 

140.629 

86 

5.0 

EASTERN  HONSHU,  JAPAN 

10000 

276 

OCT 

3 

235412 

13.182 

145.276 

83 

5.0 

MARIANA  ISLANDS. 

10000 

277 

OCT 

4 

2C5438 

-21.355 

-174.266 

33 

5.7 

5.9 

TONGA  ISLANDS. 

10100 

278 

OCT 

5 

015956 

41.642 

8S.682 

0 

5.9 

4.8 

SOUTHERN  XINJIANG,  CHINA. 

10100 

278 

OCT 

5 

050948 

-6.107 

128.936 

33 

5.8 

6.1 

BANDA  SEA. 

10100 

278 

OCT 

5 

212802 

77.673 

126.281 

10 

5.1 

LAPTEV  SEA 

10100 

280 

OCT 

7 

C32702 

38.172 

68.565 

33 

5.0 

SOUTHERN  XINJIANG,  CHINA 

10000 

280 

OCT 

7 

175938 

36.468 

70 . 645 

217 

5.1 

HINDU  KUSH  REGION,  AFGHANISTAN 

10000 

281 

OCT 

8 

182346 

46.511 

149.990 

163 

5.4 

KURIL  ISLANDS 

10001 

282 

OCT 

9 

222421 

11.748 

57.548 

10 

5.0 

4.0 

ARABIAN  SEA 

10000 

284 

OCT 

11 

130730 

-17.659 

-178.804 

556 

5.9 

FIJI  ISLANDS  REGION 

10110 

284 

OCT 

11 

155422 

31.987 

137.890 

365 

6.3 

SOUTH  OF  HONSHU,  JAPAN. 

10110 

285 

OCT 

12 

210452 

13.020 

51.018 

10 

5.0 

EASTERN  GULF  OF  ADEN 

10111 

286 

OCT 

13 

0C5232 

7.546 

121.535 

33 

5.2 

4.7 

MINDANAO,  PHILIPPINE  ISLANDS 

10111 

286 

OCT 

13 

C20600 

-5.909 

146.017 

24 

6.5 

7.2 

EASTERN  NEW  GUINEA  P.N.G. 

10111 

286 

OCT 

13 

233421 

28.611 

103.422 

33 

4.9 

SICHUAN,  CHINA 

10111 

287 

OCT 

14 

120235 

-50.235 

139.429 

10 

5.4 

5.6 

South  of  Australia 

10011 

288 

OCT 

15 

223717 

40.998 

48.293 

33 

4.6 

4.2 

Eastern  Caucasus 

10011 

289 

OCT 

16 

C30531 

-5.964 

146.205 

33 

6.2 

6.4 

EASTERN  NEW  GUINEA  FH;G.,  P.N.G. 

10011 

289 

OCT 

16 

105225 

7.381 

123.257 

33 

5.3 

5.5 

MINDANAO,  PHILIPPINE  ISLANDS 

10011 

290 

OCT 

17 

092301 

-7.261 

119.753 

454 

5.2 

FLORES  SEA 

10011 

291 

OCT 

18 

124136 

38.647 

70,206 

33 

4.6 

AFGHANISTAN- TAJIKISTAi;  30RD  REG. 

10011 

291 

OCT 

18 

135713 

22.127 

62.588 

10 

5.4 

4.6 

ARABIAN  SEA 

10011 

291 

OCT 

18 

205113 

28.770 

34.780 

10 

4.7 

EGYPT 

10011 

292 

OCT 

19 

040223 

-22.110 

-65.928 

279 

5.8 

JUJUY  PROVINCE,  ARGENTINA. 

10011 

292 

OCT 

19 

153136 

38.630 

73.540 

33 

4.8 

TAJIKISTAN-XINJIANG  BORDER  REG. 

10011 

294 

OCT 

21 

073655 

-54.474 

-139.040 

10 

5.4 

5.7 

Pacific  Antartic  Ridge 

10011 

294 

OCT 

21 

215223 

30.152 

51.175 

33 

5.1 

NORTHERN  IRAN 

10111 

295 

OCT 

22 

084216 

-54.684 

-26.375 

33 

5.5 

5.4 

SOUTH  SANDWICH  ISLANDS  REGION 

10111 

297 

OCT 

24 

055329 

11.300 

125.375 

49 

5.5 

5.2 

SA.MAR,  PHILIPPINE  ISIJJv’DS 

10011 

297 

OCT 

24 

C75217 

16.858 

-98.604 

33 

6.1 

6.6 

N’EAR  COAST  OF  GUERRERO,  MEXICO. 

10011 

297 

OCT 

24 

153608 

-55.638 

-128.064 

10 

5.2 

5.5 

PACIFIC-ANTARCTIC  RIDGE 

10011 

298 

OCT 

25 

100713 

-5.908 

145.956 

33 

5.6 

EASTERN  NEW  GUINEA  PEG.,  P.N.G. 

10001 

19 


Table  1  (continued) 


Date 

Origin 

Time (UTC)  Lat 

Lon 

Z 

Mb 

Ms 

Event  Location 

sta 

12345 

298 

OCT 

25 

102704 

-5.914 

145.986 

33 

6.3 

7.1 

EASTERN  NEK  GUINEA  REG.,  P.N.G. 

10011 

298 

OCT 

25 

143320 

41.498 

49.600 

33 

4.1 

Caspain  Sea 

10011 

299 

OCT 

26 

113825 

38.441 

98.649 

33 

5.8 

5.4 

Qingbai,  China 

10011 

301 

OCT 

28 

015206 

41.568 

142.102 

70 

5.1 

HOKKAIDO,  JAPAN  REGION 

10111 

302 

OCT 

29 

040905 

51.552 

-178.169 

34 

5.8 

5.3 

ANDREANOF  ISLANDS,  ALEUTIAN  IS. 

10111 

303 

OCT 

30 

083033 

15.340 

121.740 

33 

5.3 

5.1 

LUZON,  PHILIPPINE  ISLANDS 

10111 

303 

OCT 

30 

175903 

-31.609 

-68.245 

110 

6.0 

SAN  JUAN  PROVINCE,  ARGENTINA. 

10111 

303 

OCT 

30 

230553 

30.320 

67.640 

10 

4.7 

PAKISTAN. 

10111 

306 

NOV 

2 

071448 

42.975 

130.930 

517 

4.8 

E.  RUSSIA-N.E.  CHINA  BORDER  REG. 

10111 

307 

NOV 

3 

131810 

-7.219 

67.903 

10 

5.5 

5.4 

Mid- Indian  Kidge 

10111 

307 

NOV 

3 

183933 

28.674 

34.681 

14 

4.9 

Egypt,  Note  5.3  in  Neu-Guinea 

10111 

308 

NOV 

4 

051836 

38.371 

21.984 

10 

5.2 

5.2 

GREECE . 

10111 

309 

NOV 

5 

070209 

-6.940 

106.316 

107 

5.2 

JAKA,  INDONESIA. 

10111 

309 

NOV 

5 

223720 

-3.053 

148.132 

9 

5.6 

6.2 

BISMARCK  SEA 

10111 

312 

NOV 

8 

010602 

28.673 

34.668 

10 

5.0 

EGYPT. 

10111 

312 

NOV 

8 

204854 

36.186 

141.734 

33 

5.3 

4.7 

NEAR  EAST  COAST  OF  HONSHU,  JAPAN 

10111 

313 

NOV 

9 

021403 

14.242 

53.712 

10 

5.4 

5.1 

ARABIAN  SEA 

10111 

314 

NOV 

10 

214500 

-22.381 

179.085 

600 

5.3 

SOUTH  OF  FIJI  ISLANDS 

10111 

315 

NOV 

11 

002835 

50.253 

-177.417 

33 

6.3 

5.6 

ANDREANOF  ISLANDS,  ALEUTIAN  IS. 

10111 

315 

NOV 

11 

101400 

-4.552 

153.021 

89 

5.4 

5.5 

NEK  IRELAND  REGION,  P.N.G. 

10111 

316 

NOV 

12 

111633 

51.342 

-177.925 

33 

5.1 

5.0 

Andraenof  Islands 

10111 

317 

NOV 

13 

001648 

16.448 

-98.644 

10 

5.9 

5.3 

NEAR  COAST  OF  GUERRERO,  MEXICO. 

10111 

317 

NOV 

13 

011805 

51.916 

158.740 

47 

6.5 

7.1 

NEAR  EAST  COAST  OF  KA-MC.tATKA  , 

10111 

319 

NOV 

15 

224516 

-18.550 

167.720 

33 

5.2 

5.0 

VANUATU  ISLANDS 

10110 

320 

NOV 

16 

155249 

30.748 

67.280 

33 

5.5 

5.6 

PAKISTAN. 

10110 

321 

NOV 

17 

111853 

51.797 

158.767 

45 

6.1 

5,5 

NEAR  EAST  COAST  OF  KAMCHATKA. 

10110 

323 

NOV 

19 

014323 

54.399 

-164.238 

33 

6.1 

6.2 

UNIMAK  ISLAND  REGION. 

10110 

323 

NOV 

19 

090539 

7.368 

-34.712 

10 

5.6 

5.6 

CENTRAL  MID-ATLANTIC  RIDGE 

10110 

324 

NOV 

20 

192451 

60.147 

-153.077 

122 

5.3 

SOUTHERN  ALAS.KA. 

10110 

326 

NOV 

22 

030102 

5.785 

126.495 

100 

5.7 

MINDANAO,  PHILIPPINE  ISLANDS 

10111 

329 

NOV 

25 

083114 

-22.005 

170.128 

33 

5.7 

5.6 

LOYALTY  ISLANDS  REGION. 

10111 

329 

NOV 

25 

202400 

-0.965 

-13.200 

10 

5.7 

5.5 

NORTH  OF  ASCENSION  ISLA.ND. 

10111 

330 

NOV 

26 

232006 

-9.526 

158.038 

33 

5.6 

6.2 

SOLO.MON  ISLANDS. 

10111 

331 

NOV 

27 

061123 

38.597 

141.224 

108 

5.9 

NEAR  EAST  COAST  OF  HONSHU, 

10111 

332 

NOV 

28 

105027 

-5.617 

110.276 

566 

5.5 

JAVA  SEA 

10111 

332 

NOV 

28 

205926 

36.463 

71.330 

108 

5.1 

AFGHANISTAN-TAJIKISTAN  BORD  REG. 

10111 

333 

NOV 

29 

202842 

10.240 

126.468 

33 

5.3 

5.7 

PHILIPPINE  ISLANDS  PXGION 

10111 

334 

NOV 

30 

045926 

-59.138 

-18.138 

33 

5.2 

5.5 

SOUTH  KESTERN  ATLANTIC 

10111 

334 

NOV 

30 

203714 

39.266 

75.515 

33 

5.1 

5.6 

SOUTHERN  XINJIANG,  CHINA. 

10111 

335 

DEC 

1 

005901 

-57.369 

-25.406 

33 

5.7 

5.3 

SOUTH  SANDKICH  ISLANDS  REGION 

10111 

336 

DEC 

2 

143916 

36.548 

70.500 

200 

4.9 

HINDU  KUSH  REGION,  AFGHANISTAN 

10111 

337 

DEC 

3 

054107 

51.222 

179.264 

33 

5.2 

5.0 

RAT  ISLANDS,  ALEUTIAN  ISLANDS. 

10111 

337 

DEC 

3 

123628 

-60.350 

-20.190 

33 

5.3 

5.2 

SOUTHKESTERN  ATLANTIC  OCEAN 

10111 

340 

DEC 

6 

104204 

-6.325 

154.902 

48 

5.6 

5.8 

SOLOMON  ISLANDS. 

10100 

340 

DEC 

6 

205443 

6.744 

78.664 

10 

5.5 

LACCADIVE  SEA. 

10100 

343 

DEC 

9 

043222 

0.497 

125.982 

33 

6.3 

6.7 

Northern  Molucca  Sea 

10100 

343 

DEC 

9 

113830 

0.426 

125.890 

33 

6.1 

6.4 

Northern  Molucca  Sea 

10100 

344 

DEC 

10 

085938 

20.809 

121.271 

33 

5.8 
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